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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Date: April 24, 2006 

In re Application of: 

DAVID J. EDLUND, ARNE LaVEN, 
WILLIAM A. PLEDGER and CURTISS RENN 

Serial No. : 10/810,960 Group Art Unit: 1745 

Filed : March 25, 2004 Examiner: Tracy Mae Dove 

For : OXID ANT-ENRICHED FUEL CELL SYSTEM 

Mail Stop Appeal Brief - Patents 

Commissioner for Patents 
PO Box 1450 

Alexandria, Virginia 223 13-1450 

BRIEF FOR APPELLANT 

This is an appeal from the Examiner's June 9, 2005 final rejection of all presently 

pending claims in the present application. This brief is being submitted responsive to the 

March 24, 2006 Notice of Panel Decision from Pre- Appeal Brief Review, which indicated that at 

least one actual issue remains for appeal. 

REAL PARTY IN INTEREST 

IdaTech, LLC, an Oregon LLC with a business address of 63065 NE 18th Street, Bend, 

Oregon 97701 , is the Assignee of the present application and the real party in interest. 

RELATED APPEALS AND INTERFERENCES 

U.S. Patent Application Serial No. 11/004,487 presently on appeal is commonly owned, 

has a common inventor, and relates very generally to the subject matter of the present 

application. However, the appealed claims of the '487 application are not related to the appealed 

claims of the present application except that they both generally relate to fuel cell systems. The 
n 04/27/2006 RFEKftDUl 00000015 10810960 

01 FC:1402 500.00 OP 
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notice of appeal for the '487 application was filed on January 16, 2006, and the appeal brief was 
filed on March 16, 2006. 

STATUS OF CLAIMS 
The present application was filed on March 25, 2004, with 43 claims. In Appellant's 
response to the first Office action, claims 1, 6, 7, 27, and 36 were amended, claims 44-68 were 
added, and claims 4-5, 11-12, 14-15, 17-18, 21-26, 30, 32, and 37-43 were cancelled without 
prejudice. 

Claims 1-3, 6-10, 13, 16, 19-20, 27-29, 31, 33-36, and 44-68 are presently pending, 
rejected by the Examiner, and on appeal 

The rejections of all pending claims are traversed. 

STATUS OF AMENDMENTS 

Appellant's amendment dated August 12, 2005, subsequent to the final Office action, was 
not entered by the Examiner, as indicated in the advisory action mailed August 30, 2005. 
SUMMARY OF CLAIMED SUBJECT MATTER 

The pending claims are directed to fuel cell systems and methods of operating fuel cell 
systems. As discussed in the background of the present application, "[f]uel cells are 
electrochemical devices that produce an electric current and water through the electrochemical 
reaction of an oxidant and a fuel in the form of a proton source." [p. 1, lines 11-13], Independent 
claims 1, 50, and 61 relate to fuel cell systems having a fuel processing assembly, an air delivery 
system, a fuel cell stack, and a water-recovery assembly. Independent claim 27 relates to a 
method of operating a fuel cell system including receiving an air stream, producing from the air 
stream an oxygen-enriched stream, delivering the oxygen-enriched stream to a cathode region of 
a fuel cell stack, recovering water from the cathode exhaust stream, and utilizing at least a 
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portion of the recovered water to produce additional fuel for the fuel stream. All of the pending 
claims, whether directed to fuel cell systems or methods of operating fuel cell systems, relate to 
fuel cells that use an oxygen-enriched stream produced from an air stream as the source of the 
oxidant. 

Independent claims 1 and 27 recite an oxygen-selective membrane to produce the 
oxygen-enriched stream. Figure 3 of the present application, reproduced below, schematically 
illustrates an oxygen-enrichment assembly including at least one oxygen-selective membrane 42. 
As discussed in the specification, "oxygen gas may permeate or otherwise pass [through the 
membrane], but . . . at least a portion (and preferably a substantial portion or all) of the other 
components of air stream 38 cannot pass [through the membrane]." [p. 14, lines 1-4]. "The 
portion of the air stream that passes through the membrane is used to form oxidant stream 28, 
while the remaining portion of the air stream forms a byproduct stream 46 that has a reduced 
concentration of oxygen gas than was present in air stream 38/' [p. 14, lines 10-13]. 




Dependent claims 45 and 48 (which respectively depend from claims 1 and 27) and 
independent claim 61 recite fuel cell systems (claims 45 and 61) and a method of operating a fuel 
cell system (claim 48), in which the byproduct stream that is produced from the oxygen- 
enrichment assembly is used to pressurize a supply of liquid fuel. In other words, the portion of 
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the air stream that is oxygen-depleted upon passing through the oxygen-enrichment assembly is 
used to provide pressure to a supply of liquid fuel (e.g., liquid carbon-containing feedstock that is 
consumed as a reactant by the fuel processing assembly to produce the product hydrogen stream, 
as recited in claims 46 and 61). An exemplar supply of liquid fuel is a pressurized tank, or other 
fuel reservoir, as discussed in the specification of the present application. 

Independent claims 50 and 61 are similar to claims 1 and 27, in that they recite an 
oxygen-enrichment assembly that produces an oxygen-enriched stream from an air stream. 
However, and unlike claims 1 and 27, independent claims 50 and 61 do not specifically recite the 
use of an oxygen-selective membrane in the oxygen-enrichment assembly. As such, the oxygen- 
enrichment assemblies claimed "may be adapted to increase the relative concentration of oxygen 
gas 32 in oxidant stream 28 via any suitable mechanism." [p. 13, lines 18-20] (emphasis added). 
GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

1. Whether claims 1-2, 7-10, 20, 27-29, 31, 33-35, 44, and 47 were properly rejected 
under 35 U.S.C. § 103 as being unpatentable over U.S. Patent No. 6,045,933 to Okamoto 
("Okamoto") in view of U.S. Patent No. 6,627,338 to St-Pierre et al. ("St-Pierre"). 

2. Whether claims 3 and 6 were properly rejected under 35 U.S.C. § 103 as being 
unpatentable over Okamoto in view of St-Pierre. 

3. Whether claims 13 and 16 were properly rejected under 35 U.S.C. § 103 as being 
unpatentable over Okamoto in view of St-Pierre and further in view of Fuel Cell Systems. 

4. Whether claim 19 was properly rejected under 35 U.S.C. § 103 as being 
unpatentable over Okamoto in view of St-Pierre and further in view of U.S. Patent Application 
Publication No. 2001/0026884 to Appleby et al. ("Appleby"). 
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5. Whether claims 45, 46, 48, and 49 were properly rejected under 35 U.S.C. § 103 
as being unpatentable over Okamoto in view of St-Pierre and further in view of U.S. Patent No. 
4,509,915 to Ito ("Ito"). 

6. Whether claims 50-57 were properly rejected under 35 U.S.C. § 103 as being 
unpatentable over Okamoto in view of St-Pierre and further in view of Fuel Cell Systems. 

7. Whether claims 58 and 60 were properly rejected under 35 U.S.C. § 103 as being 
unpatentable over Okamoto in view of St-Pierre and further in view of Fuel Cell Systems. 

8. Whether claim 59 was properly rejected under 35 U.S.C. § 103 as being 
unpatentable over Okamoto in view of St-Pierre and Fuel Cell Systems and further in view of 
Appleby. 

9. Whether claims 61-66 and 68 were properly rejected under 35 U.S.C. § 103 as 
being unpatentable over Okamoto in view of St-Pierre and further in view of Ito. 

10. Whether claim 67 was properly rejected under 35 U.S.C. § 103 as being 
unpatentable over Okamoto in view of St-Pierre and Ito and further in view of Appleby. 

ARGUMENT 

I. Rejections under 35 U.S.C. § 103 over Okamoto in view of St-Pierre. 

As noted above, all of the pending claims were rejected based upon some combination of 
Okamoto and St-Pierre, whether alone or in combination with additional references. [See Final 
Office Action ("FOA") ^4-13]. "To reject claims in an application under section 103, an 
examiner must show an unrebutted prima facie case of obviousness. In the absence of a proper 
prima facie case of obviousness, an applicant who complies with the other statutory requirements 
is entitled to a patent." In re Rouffet, 149 F.3d 1350, 1355 (Fed. Cir. 1998) (internal citations 
omitted). 
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To establish a prima facie case of obviousness, an examiner must establish the following 
three criteria: (i) there is some motivation or suggestion to modify the primary reference, (ii) 
there is a reasonable expectation of success, and (iii) the references must teach or suggest all of 
the claimed limitations. In re Vaeck, 947 F.2d 488 (Fed. Cir. 1991). The first of these 
requirements is not met when the references cited by an examiner teach away from the claims at 
issue in the application. See McGinley v. Franklin Sports, Inc., 262 F.3d 1339, 1354 (Fed. Cir. 
2001) (citing In re Gurley, 21 F.3d 551, 553 (Fed. Cir. 1994)). 

Furthermore, "[i]f references taken in combination would produce a 'seemingly 
inoperative device/... such references teach away from the combination and thus cannot serve as 
predicates for a prima facie case of obviousness." Id. (internal citations omitted) (reversing a 
district court's JMOL setting aside a jury's finding of nonobvious of an instructional baseball 
because the defendant's proposed modification to the prior art would have rendered the primary 
reference inoperative). See also In re Gordon, 733 F.2d 900 (Fed. Cir. 1984) (reversing the 
Board's finding of obviousness of a blood filter assembly (turning it upside down) because the 
proposed modification of the prior art reference would have rendered it inoperative); 
In re Sponnoble, 405 F.2d 578 (CCPA 1969) (reversing the Board's finding of obviousness of an 
improved center seal plug which may be placed between the compartments of a pharmaceutical 
plural compartment mixing vial for temporarily isolating the same, in part because the proposed 
combination of the references would produce an inoperable device). 

A. Claims 1 amdl 27. 

In the case at hand, the Examiner failed to establish a prima facie case of obviousness of 
claims 1 and 27 because the references themselves teach away from the Examiner's proposed 
modification of Okamoto in view of St-Pierre. More specifically, the Examiner's proposed 
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modification of Okamoto in view of St-Pierre would create an inoperable device. Accordingly, 
Appellant submits that this error precludes a finding of obviousness based on these recited 
references. 

Claims 1 and 27 were amended during prosecution and are reproduced below with 
emphasis added. 

1. A fuel cell system, comprising: 

a fuel processing assembly adapted to produce a product hydrogen stream 
containing at least substantially pure hydrogen gas from at least one feed stream 
that comprises at least a carbon-containing feedstock; 

an air delivery system adapted to receive an air stream having a 
concentration of oxygen gas and to produce therefrom an oxygen-enriched stream 
having a greater concentration of oxygen gas than the air stream, wherein the air 
delivery system includes at least one oxygen-enrichment assembly adapted to 
produce the oxygen-enriched stream from the air stream, and further wherein the 
oxygen-enrichment assembly includes at least one oxygen-selective membrane; 

a fuel cell stack adapted to receive at least a portion of the product 
hydrogen stream and the oxygen-enriched stream and to produce an electric 
current therefrom; wherein the fiiel cell stack is adapted to emit a cathode exhaust 
stream containing water; and 

a water-recovery assembly adapted to receive the cathode exhaust stream 
and to produce a product water stream therefrom. 

27. A method for operating a fuel cell system, the method comprising: 
receiving an air stream having a concentration of oxygen gas; 
producing from the air stream an oxygen-enriched stream containing a 
higher concentration of oxygen gas than the concentration of oxygen gas in the air 
stream, wherein the producing step occurs in at least one oxygen-selective 
membrane assembly adapted to receive the air stream and to produce therefrom 
the oxygen-enriched stream and a byproduct stream having a lower concentration 
of oxygen gas than the concentration of oxygen gas in the air stream; 

delivering the oxygen-enriched stream to a cathode region of a fuel cell 
stack adapted to produce an electric current and water from the oxygen-enriched 
stream and a fuel stream, wherein the fuel cell stack is adapted to exhaust at least 
a cathode exhaust stream containing water; 

recovering water from the cathode exhaust stream; and 
utilizing at least a portion of the recovered water to produce additional fuel 
for the fuel stream. 
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As indicated, claims 1 and 27 recite, amongst other subject matter, "at least one oxygen- 
selective membrane." To arrive at the claimed subject matter, the Examiner proposes to combine 
"the fuel cell system as taught by Okamoto [with] the reactant enrichment membrane for oxygen 
as taught by St-Pierre et al." [FOA fl, p. 3]. 

Okamoto discloses several configurations of fuel cell systems. Fig. 1 of Okamoto, 
reproduced below, illustrates an exemplary embodiment. 



10 



12 

) 



METHANOL 
TANK 



CHiOH 



m REFORMER 



14 



BURNER 



EXHAUST 
GAS 
AIR 



13 



FIG. 1 



57\ 58 
CO: ' 



c± 



-54 



56 



20 




32 



62 




>60 



44 



L0A0 



iiii 



0 Mb w 



30 



51 




46 
_L_ 



BLOWER 



AIR 



48 
_1_ 



FIRST 
GAS-LIQUID 
SEPARATOR 



50 



SECOND 
GAS-LIQUID 
SEPARATOR 



IT 



With reference to the above figure, the system of Okamoto includes a fuel cell 30 that is supplied 
with hydrogen gas via a hydrogen gas passage 20 from a fuel processor 14. A blower 46 
provides atmospheric air to the cathode side 42 of the fuel cell. Notably, each embodiment 
disclosed in Okamoto shows that the element corresponding to 46 is described only as a "blower 
46 for introducing atmospheric air." (See, e.g., col. 3, line 9). This construction is an energy- 
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efficient design in which the fuel cell is supplied with atmospheric air obtained from proximate 
the fuel cell system. In other words, fuel cell systems of the type disclosed in Okamoto simply 
blow atmospheric air over the cathode side of the fuel cell stack. 

St-Pierre, on the other hand, is directed to integrated fuel-cell and pressure swing 
adsorption systems. Pressure swing adsorption is a method for producing concentrated reactant 
streams for fuel cells, (see col. 2, lines 58-61), and the bulk of the St-Pierre disclosure is directed 
to such methods. St-Pierre does mention, in passing, that "[s]everal enrichment methods are 
commonly known that involve separating out a component from the reactant stream, including ... 
membrane ... methods." (Col. 2, lines 58-61). St-Pierre briefly goes on to state that "[i]n a 
membrane method, component separation is achieved by passing the stream over the surface of a 
membrane that is selectively permeable to a component in the stream." (Col. 2, lines 63-66). No 
further discussion of a membrane or oxygen-specific membrane is provided. 

As mentioned, the Examiner proposes to combine the reactant membrane of St-Pierre 
with the blower-based air delivery system of Okamoto to arrive at Appellant's claims 1 and 27. 
However, if such a modification to Okamoto were made, the resultant device would be 
inoperable, thus precluding a finding of obviousness of claims 1 and 27. As noted in the 
specification of the present application, the utilization of an oxygen-selective membrane to 
increase the oxygen content of oxidant air is a "pressure-driven separation process," [p. 13, 
line 22 - p. 14, line 1], that occurs "at a pressure greater than atmospheric pressure, such as a 
pressure of at least 2 bara." [p. 14, lines 8-9], 

As noted above, the air supply mechanism of Okamoto is strictly limited to being a 
blower of atmospheric air (i.e., air at atmospheric pressure). Therefore the proposed 
combination would be inoperable to achieve the at least 2 bara pressure required for the pressure- 
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driven separation process used in conjunction with an oxygen-selective membrane as claimed in 
claims 1 and 27. 

In other words, for an oxygen-enrichment assembly that relies upon at least one oxygen- 
selective membrane to separate an air stream into a satisfactory oxygen-enriched air stream for a 
fuel cell stack, the air stream must be supplied to the oxygen-enrichment assembly at an elevated 
pressure. However, Okamoto is specifically directed to low-pressure, low complexity air 
delivery systems that merely require a blower to transport air from proximate the fuel cell stack 
to the cathode region of the fuel cell stack. Accordingly, the proposed inclusion of a membrane- 
based oxygen-enrichment assembly to the system of Okamoto would render the system 
inoperative because the system would not produce the desired oxygen-enriched air stream. 

Accordingly, the Examiner has failed to establish a prima facie case of obviousness of 
claims 1 and 27, and Appellant respectfully requests reversal of the final Office action with 
respect to these claims. 

B. Claims 2-3, 6-10, 13, 16, 19-20, 28-29, 31, 33-36, and 44-49. 

Claims 2-3, 6-10, 13, 16, 19-20, and 44-49 depend from independent claim 1, and claims 
28-29, 31, and 33-36 depend from independent claim 27. Therefore, for at least the reasons 
stated above, the Examiner has also failed to establish a prima facie case of obviousness with 
respect to these claims, and Appellant respectively requests reversal of the final Office with 
respect to these claims. 

C. Claims 2, 7-10, 20, 28-29, 31, 33-35, 44, and 47. 

Dependent claims 2, 7-10, 20, 28-29, 31, 33-35, 44, and 47 were not addressed in the 
Examiner's final Office action. "To reject claims in an application under section 103, an 
examiner must show an unrebutted prima facie case of obviousness.... On appeal to the Board, 
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an applicant can overcome a rejection by showing insufficient evidence of prima facie 
obviousness In re Rouffet, 149 F.3d 1350, 1355 (Fed. Cir. 1998) (internal citations omitted). 

In the cased at hand, the Examiner presented insufficient evidence in the final Office 
action as to the obviousness of claims 2, 7-10, 20, 28-29, 31, 33-35, 44, and 47 when the 
Examiner failed to provide any arguments with respect to these claims. Therefore, the Examiner 
did not establish a prima facie case of obviousness. Accordingly, Appellant respectively 
requests reversal of the rejections of these claims. 

D. Claims 50 and 61. 

Claims 50 and 61 stand rejected as being unpatentable over the combination of Okamoto 
and St-Pierre in view of other references. [See FOA and 12]. As with claims 1 and 27, 
which are discussed above, the Examiner failed to establish a prima facie case of obviousness of 
claims 50 and 61 because the references teach away from the Examiner's proposed modification 
of Okamoto in view of St-Pierre. More specifically, the Examiner's proposed modification of 
Okamoto in view of St-Pierre would create an inoperable device, thereby precluding a finding of 
obviousness in the present case. 

Independent claims 50 and 61 were added during prosecution and are reproduced below 
with emphasis added. 

50. A fuel cell system, comprising: 

a fuel processing assembly adapted to produce a product hydrogen stream 
containing at least substantially pure hydrogen gas from at least one feed stream 
comprising at least a carbon-containing feedstock; 

an air delivery system adapted to receive an air stream having a 
concentration of oxygen gas and to produce therefrom an oxygen-enriched stream 
having a greater concentration of oxygen gas than the air stream, wherein the air 
delivery system includes at least one oxygen-enrichment assembly adapted to 
produce the oxygen-enriched stream from the air stream; 

a fuel cell stack adapted to receive at least a portion of the product 
hydrogen stream, the oxygen-enriched stream and a secondary air stream and to 
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produce an electric current therefrom, wherein the fuel cell stack is adapted to 
emit a cathode exhaust stream containing water; and 

a water-recovery assembly adapted to receive the cathode exhaust stream 
and to produce a product water stream therefrom. 

61. A fuel cell system, comprising: 

a fuel processing assembly adapted to produce a product hydrogen stream 
containing at least substantially pure hydrogen gas from at least one feed stream, 
wherein the at least one feed stream includes a carbon-containing feedstock from 
a supply of liquid fuel; 

an air delivery system adapted to receive an air stream having a 
concentration of oxygen gas and to produce therefrom an oxygen-enriched stream 
having a greater concentration of oxygen gas than the air stream and a byproduct 
stream having a lower concentration of oxygen gas than the air stream, wherein 
the air delivery system includes at least one oxygen-enrichment assembly 
adapted to produce the oxygen-enriched stream from the air stream, and further 
wherein the byproduct stream is used to pressurize the supply of liquid fuel; 

a fuel cell stack adapted to receive at least a portion of the product 
hydrogen stream and the oxygen-enriched stream and to produce an electric 
current therefrom; wherein the fuel cell stack is adapted to emit a cathode exhaust 
stream containing water; and 

a water-recovery assembly adapted to receive the cathode exhaust stream 
and to produce a product water stream therefrom. 

As indicated, claims 50 and 61 recite "at least one oxygen-enrichment assembly adapted 
to produce the oxygen-enriched stream from the air stream," and therefore do not recite the use 
of an oxygen-selective membrane, as do claims 1 and 27 discussed above. As such, the oxygen- 
enrichment assembly claimed "may be adapted to increase the relative concentration of oxygen 
gas 32 in oxidant stream 28 via any suitable mechanism'' [p. 13, lines 18-20] (emphasis added). 
However, the Examiner's proposed modification of Okamoto in view of St-Pierre is premised on 
the same modification discussed above in regards to claims 1 and 27 - that is, the combination of 
the membrane of St-Pierre with the low-pressure, low complexity air delivery systems of 
Okamoto. [See FOA ^9 and 12], As established above, the proposed inclusion of a membrane- 
based oxygen-enrichment assembly to the system of Okamoto would render the system 
inoperative because the system would not produce the desired oxygen-enriched air stream. 
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Accordingly, the Examiner has failed to establish a prima facie case of obviousness of 
claims 50 and 61, and Appellant respectfully requests reversal of the final Office action with 
respect to these claims. 

E. Claims 51-60 and 62-68. 

Claims 51-60 and 62-68 (dependent from claims 50 and 61, respectively) were all 
rejected based upon the same combination of Okamoto and St-Pierre just discussed. [See FOA 
fP-13]. Therefore, for at least the reasons stated above, the Examiner has also failed to 
establish a prima facie case of obviousness with respect to these claims, and Appellant 
respectively requests reversal of the final Office action with respect to these claims. 
II. Rejections under 35 U.S.C. § 103 over Okamoto in view of St-Pierre and further in 

view of Ito. 

A. Claims 45, 48, and 61. 

Again, a prima facie case of obviousness requires an Examiner to establish the following 
three criteria: (i) there is some motivation or suggestion to modify the primary reference, (ii) 
there is a reasonable expectation of success, and (iii) the references must teach or suggest all of 
the claimed limitations. In re Vaeck, 947 F.2d 488 (Fed. Cir. 1991). With regards to claims 45, 
48, and 61, the Examiner failed to establish the third criteria - that all of the claimed limitations 
are taught or suggested in the prior art references. 

Claim 45 depends from independent claim 1. Claim 48 depends from independent 
claim 27. Claims 45, 48, and 61 recite fuel cell systems (claims 45 and 61) and a method of 
operating a fuel cell system (claim 48), wherein the byproduct stream produced from the oxygen- 
enrichment assembly is used to pressurize a supply of liquid fuel In other words, the portion of 
the air stream that is oxygen-depleted upon passing through the oxygen-enrichment assembly, is 
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used to provide pressure to a supply of liquid fuel (e.g., liquid carbon-containing feedstock that is 
consumed as a reactant by the fuel processing assembly to produce the product hydrogen stream, 
as recited in claims 46 and 61). An exemplar supply of liquid fuel is a pressurized tank, or other 
fuel reservoir, as discussed in the specification of the present application. 

The Examiner proposes to further modify the above-discussed inoperative combination of 
Okamoto and St-Pierre with the fuel-atomizing system of Ito. Ito is directed to a liquid fuel 
combustion apparatus that utilizes heavy oil as an exemplar fuel source. (Col. 1, lines 20-30). 
Ito discloses using nitrogen-enriched (i.e., oxygen-depleted) air from an oxygen-enriched air 
generating means 8 for atomizing the fuel (e.g., heavy oil) delivered to the burner 2 and thus 
provide for better combustion. (Col. 3, line 44 - col. 4, line 42). Figure 4 of Ito, reproduced 
below, shows the nitrogen-enriched stream being delivered via pipe conduit 25 to the fuel 
spraying cylinder 20 of burner 2, where it atomizes a fuel stream delivered via fuel supply pipe 4 
to the fuel spraying cylinder 20. 

Fig. 4 




Ito simply does not disclose pressuring a supply of fuel with the oxygen-depleted stream from an 
oxygen-enrichment assembly. Therefore, Ito fails to disclose or suggest a byproduct stream 
produced from an oxygen-enrichment assembly for pressurizing a supply of liquid fuel as recited 
in claims 45, 48, and 61. 
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Accordingly, the Examiner failed to establish a prima facie case of obviousness of claims 
45, 48, and 61, and Appellant respectively requests reversal of the final Office action with 
respect to these claims. 

B. Claims 46, 49, and 62-68. 

Claims 46, 49, and 62-68 (dependent from claims 45, 48, and 61, respectively) were all 
rejected based upon the same combination of Okamoto, St-Pierre, and Ito discussed above. [See 
FOA fj[8, 12, and 13]. Therefore, for at least the reasons stated above, the Examiner has also 
failed to establish a prima facie case of obviousness with respect to these claims, and Appellant 
respectively requests reversal of the final Office action with respect to these claims. 

CONCLUSION 

Appellant submits that the above discussion clearly demonstrates that the rejections at 
issue were improper and that all presently pending claims patentably distinguish the cited prior 
art and are in proper form. Therefore, Appellant requests that the Examiner's rejections of the 
pending claims be reversed. 



Respectfully submitted, 
KOLISCH HARTWELL, P.C. 




David S. D'Ascenzo 

of Attorneys for Appellant 

Registration No. 39,952 

PTO Customer No. 23581 

KolischHartwell,P.C. 

520 S.W. Yamhill Street, Suite 200 

Portland, Oregon 97204 

Telephone: (503) 224-6655 

Facsimile: (503) 295-6679 
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CLAIMS APPENDIX WITH PENDING CLAIMS 

1 . (Previously Presented) A fuel cell system, comprising: 
a fuel processing assembly adapted to produce a product hydrogen stream 
containing at least substantially pure hydrogen gas from at least one feed stream that 
comprises at least a carbon-containing feedstock; 

an air delivery system adapted to receive an air stream having a concentration of 
oxygen gas and to produce therefrom an oxygen-enriched stream having a greater 
concentration of oxygen gas than the air stream, wherein the air delivery system includes 
at least one oxygen-enrichment assembly adapted to produce the oxygen-enriched stream 
from the air stream, and further wherein the oxygen-enrichment assembly includes at 
least one oxygen-selective membrane; 
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a fuel cell stack adapted to receive at least a portion of the product hydrogen 
stream and the oxygen-enriched stream and to produce an electric current therefrom; 
wherein the fuel cell stack is adapted to emit a cathode exhaust stream containing water; 
and 

a water-recovery assembly adapted to receive the cathode exhaust stream and to 
produce a product water stream therefrom. 

2. (Original) The system of claim 1, wherein the at least one feed stream 
further comprises water. 

3. (Original) The system of claim 2, wherein the product water stream 
forms at least 50% of the water present in the at least one feed stream. 

4-5. (Cancelled) 

6. (Previously Presented) The system of claim 1, wherein the product 
water stream forms at least 50% of the water present in the at least one feed stream. 

7. (Previously Presented) The system of claim 1, wherein the fuel 
processing assembly is adapted to produce the product hydrogen stream by steam 
reforming of the at least one feed stream. 

8. (Original) The system of claim 1, further comprising at least one 
separation region adapted to selectively reduce the concentration of impurities present in 
the product hydrogen stream. 

9. (Original) The system of claim 1, wherein the oxygen-enrichment 
assembly is adapted to selectively remove at least nitrogen gas from the air stream. 
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10. (Original) The system of claim 1, wherein the oxygen-enrichment 
assembly is adapted to separate the air stream into the oxygen-enriched stream having a 
greater concentration of oxygen gas than the concentration of oxygen gas in the air 
stream and an oxygen-depleted stream containing a greater concentration of nitrogen gas 
than present in the air stream. 

11-12. (Cancelled) 

13. (Original) The system of claim 1, wherein the oxygen-enrichment 
assembly is adapted to produce an oxygen-enriched stream containing at least 30% 
oxygen. 

14-15. (Cancelled). 

16. (Original) The system of claim 1, wherein the oxygen-enrichment 
assembly is adapted to produce an oxygen-enriched stream having a concentration of 
oxygen gas that is at least 50% greater than the concentration of oxygen gas in the air 
stream. 

17-18. (Cancelled) 

19. (Original) The system of claim 1, wherein the water-recovery 
assembly is adapted to deliver the product water stream to a potable water supply. 

20. (Original) The system of claim 1, wherein the fuel processing 
assembly is adapted to receive and utilize at least a portion of the at least one feed stream 
and at least a portion of the product water stream. 

21-26. (Cancelled) 
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27. (Previously Presented) A method for operating a fuel cell system, 
the method comprising: 

receiving an air stream having a concentration of oxygen gas; 

producing from the air stream an oxygen-enriched stream containing a higher 
concentration of oxygen gas than the concentration of oxygen gas in the air stream, 
wherein the producing step occurs in at least one oxygen-selective membrane assembly 
adapted to receive the air stream and to produce therefrom the oxygen-enriched stream 
and a byproduct stream having a lower concentration of oxygen gas than the 
concentration of oxygen gas in the air stream; 

delivering the oxygen-enriched stream to a cathode region of a fuel cell stack 
adapted to produce an electric current and water from the oxygen-enriched stream and a 
fuel stream, wherein the fuel cell stack is adapted to exhaust at least a cathode exhaust 
stream containing water; 

recovering water from the cathode exhaust stream; and 

utilizing at least a portion of the recovered water to produce additional fuel for the 
fuel stream. 

28. (Original) The method of claim 27, wherein the fuel is hydrogen gas 
and the fuel stream contains at least substantially pure hydrogen gas. 

29. (Original) The method of claim 27, wherein the producing step 
includes producing an oxygen-enriched stream containing at least 30% oxygen. 

30. (Cancelled) 
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31. (Original) The method of claim 27, wherein the producing step 
includes producing an oxygen-enriched stream having a concentration of oxygen gas that 
is at least 50% as great as the concentration of oxygen gas in the air stream. 

32. (Cancelled) 

33. (Original) The method of claim 27, wherein the fuel is hydrogen gas, 
the fuel stream includes at least water, and the utilizing step includes producing hydrogen 
gas from at least one feed stream, with the at least one feed stream including water 
recovered from the cathode exhaust stream. 

34. (Original) The method of claim 33, wherein the at least one feed 
stream further comprises at least one carbon-containing feedstock. 

35. (Original) The method of claim 34, wherein the utilizing step includes 
producing hydrogen gas by steam reforming water and the at least one carbon-containing 
feedstock. 

36. (Previously Presented) The method of claim 27, wherein the 
utilizing includes producing the additional fuel from at least one feed stream comprising 
the portion of the recovered water and at least one carbon-containing feedstock in a 
hydrogen-producing region of a fuel processing assembly. 

37-43. (Cancelled) 

44. (Previously Presented) The system of claim 1, wherein the oxygen- 
enrichment assembly is adapted to at least selectively reduce the concentration of air 
pollutants from the air stream. 
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45. (Previously Presented) The system of claim 1, wherein the oxygen- 
enrichment assembly is further adapted to produce from the air stream a byproduct 
stream having a lower concentration of oxygen gas than the air stream, and further 
wherein the system is adapted to utilize the byproduct stream to pressurize a supply of 
liquid fuel. 

46. (Previously Presented) The system of claim 45, wherein the feed 
stream includes fuel from the supply of liquid fuel, and further wherein the fuel includes 
at least one carbon-containing feedstock. 

47. (Previously Presented) The method of claim 27, wherein the 
oxygen-enrichment assembly is adapted to at least selectively reduce the concentration of 
air pollutants from the air stream. 

48. (Previously Presented) The method of claim 34, wherein the 
method further comprises pressurizing a supply of liquid fuel with the byproduct stream. 

49. (Previously Presented) The method of claim 48, wherein the at least 
one carbon-containing feedstock includes a fuel from the supply of liquid fuel. 

50. (Previously Presented) A fuel cell system, comprising: 

a fuel processing assembly adapted to produce a product hydrogen stream 
containing at least substantially pure hydrogen gas from at least one feed stream 
comprising at least a carbon-containing feedstock; 

an air delivery system adapted to receive an air stream having a concentration of 
oxygen gas and to produce therefrom an oxygen-enriched stream having a greater 
concentration of oxygen gas than the air stream, wherein the air delivery system includes 
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at least one oxygen-enrichment assembly adapted to produce the oxygen-enriched stream 
from the air stream; 

a fuel cell stack adapted to receive at least a portion of the product hydrogen 
stream, the oxygen-enriched stream and a secondary air stream and to produce an electric 
current therefrom, wherein the fuel cell stack is adapted to emit a cathode exhaust stream 
containing water; and 

a water-recovery assembly adapted to receive the cathode exhaust stream and to 
produce a product water stream therefrom. 

51. (Previously Presented) The system of claim 50, wherein at least the 
oxygen-enrichment assembly includes at least one pressure swing adsorption assembly 
adapted to produce the oxygen-enriched stream from the air stream. 

52. (Previously Presented) The system of claim 50, wherein the 
oxygen-enriched stream and the secondary air stream are received by the fuel cell stack 
as a mixed air stream. 

53. (Previously Presented) The system of claim 50, wherein the 
oxygen-enriched stream and the secondary air stream are received by the fuel cell stack 
as separate air streams. 

54. (Previously Presented) The system of claim 50, wherein at least the 
oxygen-enrichment assembly includes at least one oxygen-selective membrane assembly 
adapted to produce the oxygen-enriched stream from the air stream. 

55. (Previously Presented) The system of claim 50, wherein the at least 
one feed stream further comprises water from the product water stream. 
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56. (Previously Presented) The system of claim 50, wherein the fuel 
processing assembly is adapted to produce the product hydrogen stream by steam 
reforming of the at least one feed stream. 

57. (Previously Presented) The system of claim 50, further comprising 
at least one separation region adapted to selectively reduce the concentration of 
impurities present in the product hydrogen stream. 

58. (Previously Presented) The system of claim 50, wherein the 
oxygen-enrichment assembly is adapted to produce an oxygen-enriched stream 
containing at least 30% oxygen. 

59. (Previously Presented) The system of claim 50, wherein the water- 
recovery assembly is adapted to deliver the product water stream to a potable water 
supply. 

60. (Previously Presented) The system of claim 50, wherein the 
oxygen-enrichment assembly is adapted to at least selectively reduce the concentration of 
air pollutants from the air stream. 

6 1 . (Previously Presented) A fuel cell system, comprising: 

a fuel processing assembly adapted to produce a product hydrogen stream 
containing at least substantially pure hydrogen gas from at least one feed stream, wherein 
the at least one feed stream includes a carbon-containing feedstock from a supply of 
liquid fuel; 

an air delivery system adapted to receive an air stream having a concentration of 
oxygen gas and to produce therefrom an oxygen-enriched stream having a greater 
concentration of oxygen gas than the air stream and a byproduct stream having a lower 
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concentration of oxygen gas than the air stream, wherein the air delivery system includes 
at least one oxygen-enrichment assembly adapted to produce the oxygen-enriched stream 
from the air stream, and further wherein the byproduct stream is used to pressurize the 
supply of liquid fuel; 

a fuel cell stack adapted to receive at least a portion of the product hydrogen 
stream and the oxygen-enriched stream and to produce an electric current therefrom; 
wherein the fuel cell stack is adapted to emit a cathode exhaust stream containing water; 
and 

a water-recovery assembly adapted to receive the cathode exhaust stream and to 
produce a product water stream therefrom. 

62. (Previously Presented) The system of claim 61, wherein the 
oxygen-enrichment assembly includes at least one oxygen-selective membrane. 

63. (Previously Presented) The system of claim 61, wherein the at least 
one feed stream comprises water from the product water stream. 

64. (Previously Presented) The system of claim 61, wherein the fuel 
processing assembly is adapted to produce the product hydrogen stream by steam 
reforming of the at least one feed stream. 

65. (Previously Presented) The system of claim 61, wherein the 
oxygen-enrichment assembly is adapted to selectively remove at least nitrogen gas from 
the air stream. 

66. (Previously Presented) The system of claim 61, wherein the 
oxygen-enrichment assembly includes at least one pressure swing adsorption assembly 
adapted to produce the oxygen-enriched stream from the air stream. 
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67. (Previously Presented) The system of claim 61, wherein the water- 
recovery assembly is adapted to deliver the product water stream to a potable water 
supply. 

68. (Previously Presented) The system of claim 61, wherein the 
oxygen-enrichment assembly is adapted to at least selectively reduce the concentration of 
air pollutants from the air stream. 
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